This study focused on mini games in soccer, a game generally used as teaching material in PE classes, and examined the effect of differences in the size of the court and the number of the players on load characteristics from the viewpoint of improvement in physical fi tness. Twenty male junior high school students participated in the present study. 2 ). The number of ball contacts, the ratio of appearance time of each movement speed and the total movement distance during the game were measured. Questionnaires about the game were conducted after all games. Skill test (pass and dribble tests) and Physical fi tness test (50m sprint and 20m shuttle run) were also performed. In analysis of data, eight students among twenty were used. The main results were as follows: 1) The number of ball contacts was greater in small-group games A and B than in large-group games C and D. Among them, there were signifi cant differences in Game A and both Games C and D.
Introduction
While students' physiques have developed remarkably over the past decades, their physical fi tness has been steadily decreasing (The Ministry of Education, Culture, Sports, Science and Technology, MEXT, hereafter, 2000) . Although there are various factors that might be involved in the decline of physical fi tness (Kobayashi, 1995) , it has been suggested that PE class learning content at schools are a fundamental factor in establishing a lifelong sport habit as well as in becoming accustomed to improvement in health and physical fi tness or improvement in physical fi tness and motor ability (Takamatsu, 2005, pp.92-93) . PE class learning content can generally be shown in terms of effectiveness, structure, and function (Kitagawa, 2002) . In current PE classes, based on function, exercise for an improvement in physical fi tness has been regarded as exercise for satisfying necessity (Hitsuyouzyusoku no undo, in Japanese), while sport and dance have been considered as exercises for satisfying desire (Yokkyuzyusoku no undo, in Japanese) (Takahashi, 2005, p.15) . However, it has been reported that exercise time assigned to improvements in physical fi tness is extremely limited, and that suffi cient results have not yet been obtained (Takahashi, 2005, p.15) . Therefore, further research on the effect of sport and dance classes from the viewpoint of effectiveness (improvement in physical fi tness) as well as function (playing game with pleasure) is required.
Among sports ball games occupy more than two-thirds of the current PE curriculum, and it is widely accepted that ball games are the most popular exercises among students (Takahashi and Okade, 1999) . However, it has been suggested that there are many students just standing in the court, who are unable to participate due to the large number of players in the game (Siedentop, 1994, pp. 7-8; Yoshinaga, 2004) . Therefore, Siedentop (1994, pp.12-13) suggested that a game played with a reduced number of players, or mini game, is available to enable all students to participate in games. The mini game is generally recognized as teaching material to practice techniques and tactics, and it is suggested that the game enables students to improve their physical fi tness if the procedures for the game are appropriately designed . Mext (1999a, pp.44-55) suggested that it is required to change the size of the court, the number of players, the duration of a game and the rules according to students' skill levels on the teaching fi eld.
The majority of previous studies on mini games have examined the characteristics of mini games from the viewpoint of techniques and tactics as well as interest, volition and attitude, in order to enable students to understand the characteristics (Kawashiro, 1994, pp.42-44; Kobayashi, 1999, pp.13-15; Siedentop, 1994, pp.35-46) . However, in the current school physical education curriculum in Japan, it has been required to enhance physical fi tness even in sport and dance, in association with exercise for improvement in physical fi tness (MEXT, 1999a, pp. 85) . Therefore, it is important to examine the load characteristics of mini games from the viewpoint of physical fi tness. Related to this, Tsuda et al. (2007) suggested that the effect of an improvement in energy-related physical fi tness in addition to improvement in technique (coordination) differed by changing the rules of the mini game. However the above-mentioned study examined the characteristics of the game by changing rules alone. In particular, although the court size and the number of players can be easily changed on the teaching fi eld, the effect of differences in the two factors on the characteristics of the game from the viewpoint of improvement in physical fi tness have been examined in university students (Ishibashi and Nishimoto, 1995, pp.655-658) . Since cooperation from junior and senior high school students is diffi cult to obtain, no research on this task has been conducted .
The present study focused on mini games in soccer as teaching material for PE classes in school. We examined the effect of differences in court area and the number of players on load characteristics from the viewpoint of improvement in physical fi tness. If the effect of improvement in physical fi tness differs by changing court area and the number of players, this study will present a procedure to prepare teaching materials to improve students' energy-related physical fi tness as well as improvement in technique (or coordination).
Methods

Participants
The participants were 20 male students in the http://www.soc.nii.ac.jp/jspe3/index.htm 44 fi rst year of I fi rst year of I fi rst year of junior high school located in Ibaraki Prefecture (Age: 13.6±0.5yrs, Height: 148.7±9.3 cm, Weight: 44.3±10.4kg). Firstly, all the participants were divided into two teams to play a game with 10 players each. Secondly, they were divided into a number of teams, in which one team was comprised of 5 players or more to play a game with 5 players each. Member changes were conducted during the game to enable all students to participate in a game if the number of players on each team exceeded fi ve players. The classifi cation was based on the results of after mentioned the skill test to assure equal skill among the teams. Four students who had not played in all the games due to substitution and eight students who had been absent from PE classes due to poor health were excluded from the data. As a result, the remaining eight students were analyzed.
Prior to the research, the school principal, PE teachers and all the students were informed about the research aims, procedure and security of this study. Subsequently, informed consent was obtained from all participants.
Procedures and implementation of the games
The PE classes in the present study consisted of 5 class periods of ball games -soccer (football), from February 2 nd to March 2 nd in the second semester of 2004. The aim of the classes was for participants to learn practice methods and to improve soccer skills. In each class, students were initially informed about the aims of the classes, and they performed warm up exercises. Subsequently, students played mini games, and fi nally, the lesson content was summarized and students performed cool-down exercises.
It has generally suggested that on the teaching fi eld ball games with reduced number of players were used at the earlier stage of learning, while those with increased number of players were used at more advanced stage (Takii, 2001, pp.44-65) . It has also known that not only the number of players but also the size of the court needs to be chaged so that students play games with pleasure (Takii, 1993) . Therefore, this study focused on games with reduced number of players and those with increased number of players, in which we prepared games for the respective sizes of the court changed. The size of the court was decided because the suitable court area for small-group games was approximately one-sixth of the regular court area (Matsumoto, 2002) , and also the area of the ground in the school was considered. 2 ) By using four types of games, we will show the effect of differences in the size of the court and in the number of the players on the characteristics of the mini games from the viewpoint of improvement in physical fi tness. For example, even if the number of players is same, the effect of difference in the size of court is made clear by changing the size of court. In contrast, even if the size of court is the same, the effect of difference in the number of players is made clear by changing the number of players.
In each of the four types of games, the task of the game was passing the ball forward. The duration of a game was 6 minutes × 2 sets with a 5-minute rest interval. This condition was applied because 6 minutes × 2sets with a moderate rest interval is commonly used (Takii, 2001, p.50) . While the present study adopted a "multi-ball method," in which as soon as the ball went out of the court during the game, it was immediately replaced with another ball. The number of games in one PE class was only one, and the participants played games in the sequential order of Game C, D, A, and B. This sequential order was determined in consideration of PE classes for females conducted in the same period as well as the PE teacher's intent.
Measured Items and Methods
Movement, Physiological, and Psychological Responses to mini games 1) Movement Response
T h e n u m b e r o f b a l l c o n t a c t s , t h e r a t i o o f appearance time of each movement speed (0-1, 1-2, 2-3, 3-4, 4-5, 5-6m / sec), and the total movement distance in the four types of games were analyzed. These were used as indices refl ecting a load for improvements in technique (or coordination), anaerobic power, and aerobic capacity, respectively. These indices were applied for the following reasons:
http://www.soc.nii.ac.jp/jspe3/index.htm 45 1) practical opportunities for students to learn skills in PE classes are necessary (Takii, 2001, p.48) ; 2) students' bodies demand intensive exercise of short duration (Kagaya, 2005, p. 3); 3) an adequate amount of activity is necessary in PE classes (Kagaya, 2005, p. 3).
Movement during the game was recorded with a digital camcorder placed on the rooftop of a school building located approximately 20 m high and 15 m away from the center of the touch line. The number of ball contacts during the game was analyzed through a review of the recordings. In this analysis, one ball contact was determined as a sequential pass play from a player to another player. Additionally, the ratio of appearance time of each movement speed and the total movement distance during the game were analyzed by the two-dimensional DLT method of the motion analysis system (Frame -DIAS II, DKH Co., Ltd). In order to examine measurement errors on the analysis, a correlation coeffi cient between the length of the court on the screen and the actual length was calculated. As a result, a strong correlation was obtained (r = 0.99). r = 0.99). r 2) Physiological Response The heart rate and the RPE in the four types of mini games were measured. A close relation between heart rate and RPE is recognized, and these are commonly used as indices refl ecting aerobic capacity (Yamaji, 1981) . Therefore, we considered these indices as indices refl ecting a load for an improvement in aerobic capacity as well as for total movement distance during the game. The heart rate was recorded at every 5 sec intervals throughout the game using a wireless automatic heart rate monitor (ACCUREX plus, POLAR Co., Ltd). The mean value of the respective sets was used as the representing value. Data for three students were excluded due to inadequacy of the equipment. RPE was determined by Borg scale, comprised of a 15 point rating scale (6 to 20). The mean value of the respective sets immediately after a game was used as the representing value.
3) Psychological Response Questionnaires about games were conducted after all of the games ( Table 2 ). These consisted of 14 questions covering aspects of techniques, physical fi tness and psychology. The content of the questionnaire regarding Techniques (or coordination) focused on both on-the-ball-movement and off-the-ball-movement, while questions on physical fi tness covered energy-related physical fi tness components . The content covering psychology related to students' interest, volition and attitude, in accordance with the 'Formative Evaluation Method for Children presented by Takahashi (1994, pp.233-245) . Students answered all the above questions using a 5-point-scale ranging (1: "Completely inapplicable" t o 5 " C o m p l e t e l y a p p l i c a b l e " w i t h 3 " N o t applicable"), and the answers were converted into scores.
Skill Tests
Pass and dribble tests were conducted in the fi rst class of the unit to evaluate the students' basic soccer techniques, such as pass and dribble abilities (Figure 1 ).
1) Pass Test
In the Pass test, students kicked a ball placed on the penalty spot with the inside of their kicking foot, and the accuracy of the kick was measured. The accuracy of the kick was judged by the position of passing among fi ve zones prescribed by equal interval. For trials in which the ball traveled through the center of the goal (1 point); the left side of the center (2 points); the right side of the center (2 points); the left corner (3 points); the right corner (3 points). When the position of passing was away from the center of the goal, an additional point was recorded. For trials in which the ball did not travel through the prescribed zones, zero point was recorded. Each student kicked 10 times, 2 rounds in the following order: the center of the goal; the left side of the center; the right side of the center; the left corner; the right corner. The total score of the ten kicks was recorded.
2) Dribble Test Three cones were positioned to form a triangle w i t h i n t e r v a l s o f 5 m , 6 m a n d 7 m . S t u d e n t s dribbled around the cones, and the time required to complete the circuit was measured. The trial was conducted twice, and faster time was regarded as the representative value.
Physical Fitness Test
The physical fi tness test consisted of a 50m sprint and 20m shuttle run as indices of anaerobic power and aerobic capacity, respectively. The 50m sprint and 20m shuttle run were conducted in full accordance with the method of "the new physical
Statistical Analysis
All measuring parameters were shown as the mean ± the standard deviation. Differences between the means were evaluated by one-way analysis of variance. When a signifi cant F-value was found, a multiple comparison was implemented by the Scheffe method. Additionally, a correlation coeffi cient between two variables was calculated using a Pearson's product moment correlation analysis. P values of less than 0.05 were considered to be statistically signifi cant. Table 1 shows movement and physiological responses in the four types of games. The number of ball contact was greater in small-group games A and B than in large-group games C and D. Among these games, there were signifi cant differences between Game A and both Games C and D. Although there was no signifi cant difference among the four games at any speed for the ratio of appearance time of each movement speed, speeds of 3-4m / sec tended to be greater in Game B (p greater in Game B (p greater in Game B ( = 0.08), in which the number of players was smaller and the court area per player was larger, and speeds of 4-5m and 5-6m / sec tended to be greater in Games B and D, in which the court area per player was larger. However, total movement distance showed no signifi cant difference among the four games, Game B tended to be greater. The heart rate and RPE tended to be greater in small-group games A and B than in large-group games C and D (Heart rate: p = 0.08). Table 2 shows the results of the questionnaires for the four games. The scores of the questions tended to be greater in the psychology component (4.0 to 5.0) and techniques (coordination) (4.0 to 4.8) than in the physical fi tness component (2.9 to 4.1). However, no signifi cant difference was revealed among the four games for each question, the psychology question; "Could you enjoy playing the game?", tended to be greater in small-group games A and B than in large-group games C and D (p large-group games C and D (p large-group games C and D ( = 0.08).
Results
In the skill tests, the result of the pass test was 9.0 ±5.8 points, and the dribble test was 11.5±1.9 sec. In the physical fi tness test, the result of the 50m sprint was 8.9±0.6 sec, and the 20m shuttle run was 77.3± 12.1 times. Table 3 shows the correlation coeffi cients between the number of ball contacts in the four types of games and the results of the skill and the physical fi tness tests. The number of ball contacts showed a stronger correlation with the results of the skill test than those of the physical fi tness test. In Games A and C, in which the court area per player was smaller, there was a signifi cantly positive correlation between the number of ball contacts and the results of the pass test, while there was a signifi cantly negative Table 4 shows the correlation coeffi cients between the total movement distance in the four games and the results of the skill and the physical fi tness tests. The total movement distance showed stronger correlation with the skill and the physical fi tness tests in Games C and D, in which the number of players was larger, than in Games A and B, in which the number players was smaller. There was a signifi cantly positive correlation between the total movement distance and the results of the 20m shuttle run in the physical fi tness test in Games C and D, in which the number of players was larger.
Discussion
Load Characteristics of the four types of mini games from the viewpoint of improvement in physical fi tness
In ball games, because providing suffi cient opportunity to learn skill is essential for students (Takii, 2001, pp. 44-65) , increasing in the number of ball contacts during the game may be one of the goal in class of ball game. For this reason, present study examined the number of ball contacts in the four types of games. As a result, the number of ball contacts tended to be greater in small-group games A and B than in large-group games C and D Table 3 Correlation coeffi cient between the number of ball contacts in the four types of games and the results of skill and fi tness tests. types of games and the results of skill and fi tness tests. * * p < 0.05 Table 4 Correlation coeffi cient between total movement distance in the four types of games and the results of skill and fi tness tests. of games and the results of skill and fi tness tests.
http://www.soc.nii.ac.jp/jspe3/index.htm 49 ( Table 1) . This result accords with the conclusion of previous studies that there are more opportunities to ball contacts in small-group games (Ishibashi and Nishimoto, 1995, pp.655-658; Kobayashi, 1999, pp.13-15) . Although examining the factors which affect the number of ball contacts is important in enabling students to participate in ball games in a PE class. In connection with this, Tsuda et al. (2007) examined what types of student has more opportunity to contact the ball during the mini games by changing rules through the individual evaluation of the skill and the physical fi tness tests. However, this study was only an examination of the characteristics of the game, in which the size of the court and the number of the players are the same but rules are changed. Therefore, the present study examined the relationships between the number of ball contacts in the four types of games and the results of the skill and the physical fi ntess test. As a result, the correlation coeffi cient between the number of the ball contacts and the skill test was higher than that between the number of ball contacts and the physical fi tness test for each game (Table 3 ). This result indicates that the number of ball contacts during the game is more closely related to the students' skill level than their physical fi tness level. Additionally, Games A (120m 2 ) and C (135m 2 ), in which the court area per player was smaller, revealed signifi cant correlations between the number of ball contacts during the game and the results of the skill test (Table 3 ). This result suggests that opportunities for students to participate are disproportionate in students with better skills in the games in which the court area per player is smaller, even if the number of the players is the same. Therefore, on the teaching fi eld, it is necessary to consider the court area per player as well as the number of players and the court area in order to provide equalized opportunities for participation in games (the number of ball contacts) for students with various basic techniques.
Since the nerve system improves rapidly during the growing phase, it is important to develop abilities to perform various movements with speed (Takamatsu, 2005, p.89) . Therefore, the present study examined the ratio of appearance time of each movement speed during the game. As a result, the ratios of movement at higher speeds (4-5 and 5-6m / sec) were greater in Games B and D, in which the court area per player was larger ( Table 1) . Kagaya (2005, pp.2-3) suggested that the repetition of short-duration intensive exercise is available as a stimulus to enhance strength and speed. Ball games such as soccer are generally known to be intermittent intensive exercise with intervening low-intensity exercise (Tokari and Suzuki, 1991, p.3) . Consequently, Games B and D, in which the court area per player was larger, might be available for improvement in strength and speed.
Although in the present study no signifi cant difference in total movement distance during the games was found, in Game B, in which the number of the players was smaller and the court area per player was larger, the total movement distance was greater ( Table 1 ). In general, maintaining a suffi cient amount of activity is important for the enrichment of PE classes from the viewpoint of improvement in students' physical fi tness (Kagaya, 2005, pp.2-3) . Therefore, Game B, in which the number of the players was smaller and the court area per player was larger, might be available for enabling students to move through the game. However the total movement distance showed a stronger correlation with the skill and the physical fi tness tests in large-group games C and D, than in small-group games A and B (Table 4) . These results indicate that the amount of activity in large-group games is closely related to the students' skill and physical fi tness levels. In addition, in large-group games C and D, there was a signifi cant correlation between the total movement distance and the results of the 20m shuttle run in the physical fi tness test (Table 4 ). This result suggests that the students with better aerobic capacity have a greater amount of activity in large-group games. Therefore, in the teaching fi eld it is important to take into consideration no difference between the team in the classifi cation of students in large-group games.
In order to evaluate exercise intensity, especially a e r o b i c e n e r g y s u p p l y d u r i n g P E c l a s s e s , measurement of heart rate and RPE is widely conducted (Kagaya, 2005, pp.2-3) . Heart rate and RPE during the four types of games were smaller in large-group games C and D than small-group games A and B (Table 1) . This fi nding may be the result of the presence of too many players on the same team. Therefore, students to remain standing in one spot unless a ball comes toward them in large-group games (Ishibashi and Nishimoto, 1995, pp.655-658) .
Understanding the actual condition of each student's learning is important to improve the http://www.soc.nii.ac.jp/jspe3/index.htm 50 outcome of classes (Takahashi, 2003) . Therefore, the present study implemented questionnaires for games. The questionnaires revealed that the scores of the psychological component (4.0 to 5.0) and technical component (coordination) (4.0 to 4.8) were greater than those of the physical fi tness component (2.9 to 4.1) ( Table 2 ). This result suggested that the games in this study function as teaching material for students to improve techniques (coordination) with pleasure. In addition, the score for the psychology component question; "Could you enjoy playing the game ?", was greater in small-group games A and B than in large-group games C and D ( Table 2) . This result suggested that small-group games evoke students' volition for learning compared with large-group game. Low scores of physical fi tness component might be caused by a reason that physical fi tness composed of skill has not been taken into consideration in PE class (Hirohashi, 1999) . Therefore, students' interest for improvement in physical fi tness might be low.
Ideal approaches for improvement in physical fi tness in ball game classes
Under the current school physical education c u r r i c u l u m i n J a p a n , g y m n a s t i c e x e r c i s e i s conducted as exercise for improvement in body constitution (Karadatsukuri undo, in Japanese), consisting of exercise for improvement in physical fi tness (Tairyokuwotakameru undo, in Japanese) and exercise for body awareness (Karadahogushi undo, in Japanese). However, it has been pointed that it is hard to enable students to improve their physical fi tness and perform "Karadahogushi" in a few "Karadatsukuri undo" class, and that it might be unable to enhance abilities to improve physical fi tness according to their own physical fi tness level or daily life (MEXT, 1999b) . Therefore, there is necessity to prepare learning content for improvement in physical fi tness even in PE classes focusing on sport and dance (Takamatsu, 1994, p.19) . If physical fi tness specifi c to the respective sport is acquired without losing characteristics of the game in ball games that occupy a large part of the current PE curriculum, greater learning effects would be expected. Based on these ideas, we focused on the mini game of soccer, and examined the effect of differences in the size of the court and the number of players on load characteristics from the viewpoint of improvement in physical fi tness. The present results indicate that load characteristics from the viewpoint of improvement in physical fi tness differ greatly by changing the size of the court and the number of players. Table 5 shows the load characteristics from the viewpoint of improvement in physical fi tness in four types of games based on the outcome of this Table 5 Characteristics of the improvement in techniques, physical fi tness and mentality in the four types of game.
Mark ( , , ) shows higher evaluation in order.
International Journal of Sport and Health Science Vol.5, 42-53, 2007 Tsuda, R., et al. http://www.soc.nii.ac.jp/jspe3/index.htm 51 study. Game A, in which the number of the players and the court area per player were smaller, showed more opportunities to contact the ball. Therefore, the game could be available for improvement mainly in technique (or coordination). However opportunities to contact the ball are infl uenced by the students' skills, such as passing and dribbling. Accordingly, rules restricting the number of ball contacts to three times or fewer per one play may be required . Game B, in which the number of the players was smaller and the court area was larger, showed more movement speed and total traveled distance. Therefore, the game could be available for improvement in energy-related physical fi tness. However, heart rate during the game was higher. Accordingly, a change in the duration of the game may be required. In Game C, in which the number of the players was larger and the court area per player was smaller, the number of ball contacts was affected by students' skill level, while the total movement distance was affected by aerobic capacity. Therefore, it may be important to take into consideration both skill level and the aerobic capacity when dividing players into teams. In Game D, in which the number of the players and the court area per player was larger, the total movement distance was affected by the aerobic capacity. Therefore it may be important to take into consideration aerobic capacity when dividing players into teams.
It is important to prepare various types of teaching material according to student's learning task, and incorporate them into units on the teaching fi eld. This study focused on the size of the court and the number of the players, and examined the load characteristics from the viewpoint of improvement in physical fi tness. However, further research under other conditions (e.g., changed rules, court size, the number of the players, duration, and so on) will be necessary in order to prepare teaching material according to students' learning task. Also, enhancement of practical learning ability regarding improvement in physical fi tness particular to the teaching material is a valuable learning aim for PE in school (Takamatsu, 1994, p.18) . Moreover, enhancement of ability for planning -doingevaluating according to the aim of improvement in physical fi tness is also an important task through not only "Karadatsukuri undou" but also sport and dance.
Finally, there are several limitations to the interpretation of the present results. Because soccer is an interpersonal game, the load characteristics of the game are partly affected by other players. In addition, as the number of players and the size of the court are changed, this study is unable to clarify which factor affected the results. However, this study is valuable for having presented the procedures to prepare teaching material to improve students' energy-related physical fi tness leading to an improvement in skill as well as improvement in their techniques in ball games.
Summary
This study focused on mini games in soccer generally used as teaching material in PE classes, and examined the effect of differences in the size of the court and the number of players on load characteristics from the viewpoint of improvement in physical fi tness. Twenty male junior high school students participated in the present study. They played four types of games with changing the size of the court and the number of players : Game A (court size: 30m×20m, 5 players per team, court area per player: 120m 2 ); Game B (court size: 45m×30m, 5 players per team, court area per player: 270m 2 ); Game C (court size: 45m×30m, 10 players per team, court area per player: 135m 2 ); Game D (court size: 60m×40m, 10 players per team, court area per player: 240m
2 ). The number of ball contacts, the ratio of appearance time of each movement speed, and the total movement distance during the game were measured. The questionnaires about the game were conducted after all games. Skill tests (pass and dribble tests) and Physical fi tness tests (50m sprint and 20m shuttle run) were also performed. In analysis of data, eight students among twenty were used.
The main results were as follows:
1) The number of ball contacts was greater in small-group games A and B than in large-group games C and D. Among them, there were signifi cant differences in Game A and both Games C and D.
2) The ratio of appearance time of each movement speed showed no signifi cant difference among the four games at any speed. However, moderate speeds (3-4m / sec) tended to be greater in Game B, in which the number of the players was smaller and the court area was larger (p larger (p larger ( = 0.08), and higher speeds (4-5m and http://www.soc.nii.ac.jp/jspe3/index.htm 52 5-6m / sec) tended to be greater in Games B and D, in which the court area per player was larger.
3) The scores of the questionnaire were greater in psychology component (4.0 to 5.0 points) and techniques component (coordination) (4.0 to 4.8 points) than in the physical fi tness component (2.9 to 4.1 points), but no signifi cant difference was revealed among the four games for each question on any aspect. In the psychology component question which asked about interest, small-group games A and B tended to be greater than large-group games C and D (p than large-group games C and D (p than large-group games C and D ( = 0.08). 4) In Games A and C, in which the court area per player was smaller, there was a signifi cantly positive correlation between the number of ball contacts and the results of the pass test, while there was a signifi cantly negative correlation between the number of ball contacts and the results of the dribble test. 5) In Games C and D, in which the number of the players was larger, there was a signifi cantly positive correlation between the total movement distance and the results of 20m shuttle run in physical fi tness test. The results suggest that small-group games might improve technique (coordination) in addition to evoking students' volition for learning, and that games with larger court area per player might be available for improvement in anaerobic power. Additionally, the results suggest that in games in which the court area per player is smaller, differences in basic techniques might affect the number of ball contacts during a game, while in games in which the number of the players is larger, differences in aerobic capacity might affect the total movement distance during a game.
